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Abstract of JP 2003036684 (A) 

PROBLEM TO BE SOLVED: To provide a low-cost 
data storage device for storing data for a long time 
and for a portable appliance. SOLUTION: The data 
storage device (22) includes a cross-point memory 
array (25) formed on a dielectric substrate material 
(50). The cross-point memory array comprises first 
and second sets of transverse electrodes (502, 
504), and they are separated by a storage layer (75) 
including at least one semiconductor layer (72). The 
storage layer forms a non-volatile memory element 
(26) at each crossing point of electrodes from the 
first and the second sets. Each memory element can 
be switched between a low impedance state and a 
high impedance state indicating respective binary 
data states by applying a write-in signal in the form 
of the prescribed current density through the 
memory element. Each memory element comprises 
diode junction (66) formed in the storage layer, at 
least while in the low impedance state. 
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®^«»^Ti4, #^^ey 3:1^^ y h 2 6(4, ®UT 

xi/^yh6 4^)^/j;5^ n SCt a-Xi^t- K 
©mtg(4|SIDg*t4o-CStt^ti#5 0 ta-XiU 
7<yb6 4f4, ^^ey^u^ y ho^ror-^SBtS^ 
ffl^riSWt, -77, ^t-KW6 8B, ?-?im 
#)A^, *^o^ttli-/'-fe«!T*34U ? ?i]« : SrJlv^T, ^ 

[0044] ^^1)7^25 ©lfl^(4WTK>a <9 T'fe 
-So Kitutic, #^^ey ^Ut y h 2 6 14, **tt®t 
3 .-Xsy^yh64&tt5. t 3 -Xiu^yhw 

roj SrSi". ^^y 7K t'r-^&^tiitrfcfe 
(c, 7=-^ r 1 j ^felrt-rsr t^MStLS€-^^y* 

IliftS, tzL-X^u-^y b©#iia^fi8f4, 
itx-^^ffi, fcixJix-^ r 1 j ^*i- 0 lifcA/if 
ta-Xii/^y h ^i§Bt1^ r (4, 

(fctitf, ii^$nfcy^y3ii--^>'hiC7 :; '" ; ? 
r 1 j zm%&t?zt) (4, aRSjifcfi'aw'baR* 



5©fc^iWK*fcBMlM-« £ t Ic J; 5 *tf 

fif^u (if-* r 0J ) 

T?fcs*\ ru ) xhZfrZfcm 

[0 0 4 5] mmtStiZ ± 5 fc, ±BE<0KMI4, ffitSK 
rr^^ta-Xj ^i^VhSrffl 

v^r, uritatic^y 7M*^t5: tt-cts. ; e 

©4§-g\ ^'Jil^^Hl itiJSft^T'i^ft, 

[0046] t a-xtfciiryfta-xxi/^ v h 

<, ■♦•4t> , blfclff©*#S-cft»tiitfi!i:e>ia:v^ t»- 
XcoBlffftaEtt, ^-cOffiKli ioTtiflRTi'? 

v Hi, fT««i5i]«ffii«olB]|c:ii:?i|^«iB(S^5 
is, ffWftiJsi^JflffiroXSSffl^iUS. t^-X 

Tzfu—. y a y^ Wyy j , vyhvv^'y 

\zi.^X'*9-->9'$W&Z>. 
[0 0 4 7] TU-((D^/^r])^.U^yY2 6<D9-(^ 
— Kii/) > h 6 6(4, x-^^ti^, A^lre-^tt} 
-f ft (c , ?i] *} J; ffftl & ffl V > X - 1 1 c % <D * =e V ^ u 

©MH-roHttfcJSrti-SitfcJ:!}, «)K(4, loo 



Sr^L-CBfft© r^-^#ii^j *^4TOp1-5 r i: |c 
it), y hrtota-X^jgEBr^^, r- 

* roj fcr*-* ru fcSflsSttSCJrtf-etS. * 

-9 r l j Sfciix-^ roj ^MriiJtS 
5„ 

[0 0 4 8] Lfctftot, K 6 6 (4, HffcBLfc 

irj^&^iMI^-^y r^ftc^y^^ X h 

fflW^n^ h-^^1^5fei-5„ £ib(C, ^-T 

Wm&-%& (i-v) #|4tf\ T-'-^fctirofs-^St 
StWJt (snr) &efc»u y h-r-©issi5fc > J;tJ< 

T h'UAmfe&&)ftZo ^ : Z ) )fya.—A' ] lft<D7 ! -9 

i4, ^yi/yfm&tu y9-7 *-*&&x*?mm'& 

1 4rtKl*>t> N ^©[HlSSl 4^!JfB©*«ElS§^(CHs;^ 

WT K^W*fcBBbT««ffl^rf—Kn5?y^ (pe 
rmuted diode logic) ^^fflV^btLSo 
[0 0 4 9] ^!l7Mli, *W*W»^33»t5te©» 

SlTl-f^P fcPftf*b6»frt*>5. 0 8(4, »ig 

V ^TlfiS $ ft 5 W *»ft:©iS3Si- 5 * 5 2 o © 

«r«W * J: 5 <9 -fr 5 J; WJmti 

5„ mbO^Stfc^T, ^SfflsJB (B1807 5) 

Sr^ur, nmm (i8»6z) t^mm ®8©6 
o) t ©rati lorogsseaj^* sti, it 

[0 0 5 0] -SS:(c*BJ*S#-C'i4, ^<*II (fci:x.(4" 
7 5) (4^Jfl:W^ft5/J s , S^l-(4, 

tezm%comfrm^bnmz> a ^^^m^ s*©« 
isi.vmm*, {&<oWiffix°mmz.i&w&fiz>. 

[0 0 5 1] 19 (4, SE&y-f V9y^9'-< -t— hV* 
!>7WOW|-efc5. ^©HEi(-(4, 8fTX8?i)© 

xhz> i o^^< ±r©?ijm«(4«&v-efe ►> , vr*fc 



5l^$:m<£TOftWM&-VX'foZ>) , fir®ffi*5«fc 

mmm^ms^mM^K^m^, 1 oo^ k© 

rw«s±flffl^*-K (90) o*icm*iei 
-T r x it b ft % o -# ±«l ©It <£ t^ft <b © 

C ft h © miti !- 5 *fi £ W-f 3 fir i: ?U i: © ffl \c mift ^ 

mftzm-frizit, &±<o^^^r~ Kcot^-x(±««x- 

&5 (fciiil <r-9 roj Sr*1") . 3S»K, 
/£ft(c«^^ftftv^-i§-li(2, *Tj£i-5 ^ K/ 

-So 

[0052] pi^yr wrtwta-xsriSW-t-sfc* 

ti#5o fciili', £&mS©£&©l»Bfi*MK$£ft 
[0053] «57K ©^»fc/$#«ft!sliE& 

5i, ^^-prwrt^^yxu^yi-^ ^©r 
u-r ©mite j: wi^w^ic <t "9 'Pte^r k u-^ftj&n 

mm (30) ft, ^^-y r n , iK£*K±i£Kti-e>*i 

m-^u-txtimwiZftnz, Mm^s MT^mm-tzz. 
oic s y^y Tvy<-Tt\%.)%i$ftz, t>(Dbmtmm<o mm 

*f^^MlX, mu x®ft&mi&-t&zk&*I 
[0054] ajaft&BteJBIi-m, r Kv-^Eflstttffi 

(4, WTMPJ^ftSs tM^t-Kni?7^« 



ffft5ns?^#S&ffl^T^fT£ft3o 11011 iff 
m<0 1 a -X*j J; us^-T ;t- Ktc J; o £ft 5 1 o© 

^y^^piwyM o 2&^-fo /^y^ 
i/^no2ii 1 io4i ?yms io6t«i 

»0ft#S*iS. tfTKu-^^-r*-K»fflEI*l 1 0}1 

1 2 o itmmm 1 o 6 ung^^s. h*© j; 5 
r Ku^ias&i 1 oi±, ft®! i tvl-t y7W,J£+vk 
(nm^'t^ft^Wn.^^^y b 1 1 2£-&tf„ *fc, 

x, y, zid<t-3-cs^n5#fifr kuxa^jWE 
K J; o Ti&lffli £ ft 3 # y - K i: & =f i" S ft ic©frr - 

0^1 2 0 fcl5«(dffijS^^, fgfet^W^ yhl 2 2/iS 

?y®ffii o 6 ty^Vv-ymiz-v b(nrmzw&£ft 
5o itic©?!!^'^- k^v k 1 2 4 i±, wmm^fa 

T K A^mjSld «t o -CSW ^ T / - K t It ^ir 

[0 0 5 5] mm^. ffT KU^A^SE (X, Y, 
Z) ©fcfc(d, +V*3iO«- (V+AV) roiiw 

ffi) . ffT KV^HKl 1 0£%H1-3„ «ffi + V^Mi 

a r i j £&-ti»-g\ ffr Ku^mssi i on, A^t 
L-r^-f*-K*y-K (x, y, z) ffl^jt 

LTfT'ttSl 0 4%^\1-Z> AND y-heoj; 5 tfj^-f 
Sii:(iKf>i5^-efe^5<, ffSffil 0 4li, 3oife-C© 
ffTKU'^AA (X, Y, Z) ^s©#-g-(c©^ift ( + 
v) td7i?,„ mfltiz, JUT Kw^BISi 2 ott, AttS 

CAND^-f (fct^tt\ NAND^'-H <Di.o\Z. 

»fM-*. -vteitJ 5 (v + av) ©Siv 

^/«7h>xA^ (A, B, C) (cflnx: ib ft Sii-g- 
ictt, 0 6»aj*B, 3o^T©A/J?5S-V-T;- 

fc5t#ldO^— VJC/i5 0 It7H>M7J (X, Y, 

z) ^^t, +vro*y-K«ffi*^^— Ki i 4id 

r?*PL, yiJTK^A* (A, B, C) AS^t, -V© 
T y - KSH&^V t-Kl2 4 IdfpApi-SS-g-ttt, 

(DAjimmLfr^&ftte^tK Z-<ot Fuxmfett 

[0 0 5 6] nl»;- KA^*5 d 
f, 1 o©^©^jlK$tu5 i: t n "{aroHlfPJ^fc 

nil©/- Ktf^e>©lold, yv^i— KSr^L-CS^ 
tar fca5-c-#5„ #^-7°rt©^tdio©/- k 

ft fe-f s 2 o©mS/S5|^) tKNJfcSr**-t-a c t ttftv^fc 



[0 0 5 7] 01 ifi N ±SioJ; o \zt * 'J * > h 

ft58X8©7^ H7^tjrWl5 OSrW 

i&ic^-f,, #jf.cofcfct, ^ * y r w i 5 o oyiJttffi 

H5„ 3 007 KWXfg^^-7°^ N ft (x, Y, 
Z) *5J:tf?lJ (A, B, C) C^r^mSlltbnSo # 



^fllS^A— ^KBBLrHftS. Ill 1 co^-Ctt, 
[0 0 5 8] 



A, 


A, 


B, 


B 2 


c, 


c 2 


G„ 


G 4 


G„ 


G, . 


G„ 


G 2 


G, 


G 6 


G 2 


G 3 


G, 


G 3 


G a 


G 6 


G, 


G 6 


G 4 


G» 


G 3 


G, 


. G„ 


G, 


G, 


G 7 
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x. 


X 2 


Y, 


Y 2 


Z i 


z ? 


Hj 


H 4 


H 0 


Hi 


H„ 


H, 


H i 


H 5 


H z 


Hj 


H, 


Hj 


H, 


H 5 


H 4 


H, 


H 4 


H, 


H, 


H T 


H s 


H, 


H 5 


H 7 



[0060] mmm t wr v v^izj — Yk tomtom 

mttti^ti, 1 5 2-Q7p£tiZ3:o\z1&&&)nZ>y'( 
Or- K&-£^, nWMtnr K^«^/-Kt©M© 
i&ffite^ftm, 1 5 4-T?^Sft3J:5fc:|££'i*ft5*' 

Steele L&v^J: 5 till l Ktt*«*ft>5:v\ r©#J 

fc<5VM4P!4H (ru-froffillB) t*»K:««i-SCi:i4J 
[oo6i] r u-f i 5 oti, rKi/^ttS/- 

3 0 rtbi-J;?), 7l"(150!i^(t)loC«!Jxi/ 

/>b&, mi oizmmLx^zntcmmx'miRZti 

[0 0 6 2] ;©iitk:<ttui\ Nflaco^^ey y 

h ©3£,&T L~f 13 2 N l/2 f@cDtj*5 ±t/?il1^ISr^® 
i-f3 0 2d"N 1/! i»7F> 
7il;J;ot7 Kw^lt^StL^S. fcfc* L d ti.* v V 

^yHt £SB-C2 ooo ofi©tf*3J;WJmtI&^ 

£-f6d\ 2$C*:/M7-* (ff(0fc«)Ol 0 0/-K 
bn<ntz#><n l 0 0/ , -Ki>b45 2 if>v--f) inm-fr 
|:4 0 0*©i|l:J:oT 1 y h V — 9 

(^©fc&coi 0 /- Kt^Jcofcfcro 1 0/-K*>e.4 
5 4 *f/V--f) <DWi^\Z 8 0*ffl(|iaoT7 Kl/^jf 



[0 0 6 3] »JoflHl4T7 p n-^tt)|lfc, fo£B#£f 
t7)fttts lx)2 m (2/ (itm) ) ,/3 -efc3„ 

[0 0 6 4] #i;ro^^y^i>^-/Htt5fc3r h'v 
k * * v ai u ^ h a s , mm t mws t <o m <o m- <o 

[0 0 6 5] ±*oJ:5i-, ^W^tl^StiS^^e 
^SSro^t-tt, i S@ofl*5J;0« j #B©?iJiSio 



iiCfc!?, ffi5-<O f s\) TfrMy hj£K*»fiEi-5fc*t 

^SliffiL&i^a^iiJt^m^© l left 
5„ ^y©#l©fc*tBiW©T Ku^i^ 

[0 0 6 6] 3fe?iJT KU*^©f8])lIt#i-£iffjgft8P 
Kt4oV>T, #It1;S*5 J; {// * fc tt^ijmii Irt^^ 

5iJ«St®H! $ ftft v >#2?iJ-fe ^-f a— Kroiffl&tt, 
yx^v KottUtt, fffe^y-Y a-- KSfcttM* 

[0 0 6 7] r Ku-^ti^nsy^y try 
V^iHSr^Sfefct, 2o©&#tfS«J££*Lfttt*tFi 

ft£>ftV\, 1-!i*3*>, (1) ^^--K^^y^^^V 

h^r K^*tg££ftftimtfft£>ft^;: i, (2) ^ 

co^uy y hot ^~Xtmteffl$MX't£li1rtlf£tetbt£ 
©ft&,©»-g-tti, ta-X©4flBKBB0Rft<, *t(5i-5 

*ii^b-f\ msfettsfcftft^-cfc?.}. -tti^x., i 
o©-fey*iW£T©t-? (*fcit?iJ) asts&ttSft, 
fffc.fcO^iJTi^ftroiowy^-yaiyyyMST H'y 

[0 0 6 8] ff^i^iJ-lry^^fflv^ittJ: t>, 

[0 0 6 9] B12B, ±Je©gffi«rfflV^rKU7ffl 
^fcj^-feyyyy'll]^ 5 0©«H&^1-„ 7-1" h 
P^^DTWii^Ol^^DiV^l- 2 6 

|H]S§ 2 7 0, 2 8 OlC^&ftSo *fc, @S§2 5 0 
(4, *fifTir>-^^2 7 4fei^#ii?iJiry^^2 8 4 



fc#tr„ *iitT-fe^^H2 7 4(1, ^fir^^^V^- 

K2 7 2^lt, ^^-y rwfTmtiro^n^ts 

^•^^5„ tVt>n, ^Vt-K2 7 21i, 
fT««fciB£'£*i"5T /- Kir, ^iitT-fe^^Hi'^ 

K2 8 2i±, *a?iMrv^»2 8 4a»fe, ^yrK 

ft S. K2 8 2<D*y~ K 

mra-a-sfts. 

[0070] n^roMfti, ^©y^e-y^i/y^H 
(2 6 2) ^TFv^ti^snSo rjiii, y^-y^y 
^yh 2 6 2#, T Ki^ta^H^tio-tjIR^ftS 

fo5 0 Ul-^£ft5 £ 5 t, ^*!Ji^^yF 2 6 2B 

rK^iMCSSL,, ^©dusst-h, m^fPAn 

^ftSrfctjgHLT, ^©tfSfcttJIJT \t\s*?4* 
-K/jSVv-fftfca»iiLftV\, «^W^h 2 6 2© 
t^-Xds^ir^ns^ictt, tyx^t- K2 7 
2, 2 8 2©PW£:frLT, ^fcil/Wry^iU 7 4 

*5j:u^2 s 4 t«isft^)5itu5-efc6 5 0 ^*©y^y^ 
©(i©x yy y h © t ^.-X^ietMf^^ < , v^ftiro 

^V^- Kt««fE*s«fEtLi*, ^©T Kl/xjf^^r 

[0071] 7Krt»2 o^±©n«rs4fctt?jms 
a»r Ku^*Bfts*u*»*fctt, ^-^^y^i^yy-h© 

ig^$^5«©^^(cfo6^*y^^7<>-h©^fii^ft 

«i"5tv^^t^5 0 fctx.ll 2oC7Fw« 
^^n-5tT*JJ;t/io©r Ki^^it^$n5?iJi-o^T 
#x.r^?> D ±t©r K^»3e$ix5t3.-xas«t«! 

-efc5»&tl±, -fey^^V^— Ktt, Biiw—/w©5 
*,© l ^>\zM.Wi. 2 oroSfct, *j J;TJ«tt©liMw— 
© io©^.©i£K$r^L-T^$n5 , b©i:#x.6>n 

©^•etd^itbn.s-'^r^tt, fiy-/HE©H 
flr*) 4*. mtts #*©^rn'dsisicr ku-^ 

$tu*v^/ST u^f -55 1 o©KK±t#£-f 3*§-£© J: 
r Kfx»*Six54MT/?U**<-Ct lo©ffi 



[0 0 7 2] Hi 3 (4, ±Si©^©T K U-*Jg5£fc it)« 

®S©£&icjfM£ft, *- F^*yrK5 

j y htt{i^<753S,#j-*3v^-c roj icioT^H, ?g 
SrSftfcW:*-- Kaiu-^xhtt rxj i:±ot*Sh 

-f s ^rti,^x.^:« c f ro^T»^'^^-- K#*8{£-efc3„ 
[0073] fifciOTItitt, 3e,fer u-f A^Wiiltc 
®t>\ 7Vur s/ -f/^ivif v ymt 5 0 8 (iiofii 

Sfltl 1 2, 12 2»il« , JS-f-5) RioT*©** - ?* 

as* ft 5. *ft*>yijT K^I5 l o*3i^>^<it 

i oo^ij-fe y m 5i2tK s^'jrujt mem t 
<r>W[x^mmt^mti>. nr Y^xm&zvm-tyx 

$£ft5J:;>};:&o-cv^ 0 yij-fcv^&fc.fco-cffl^s 

ftfcW^-K^i^ ^Mi, B12©^*- K2 8 

Ktt, Hi 2©^*- K2 8 0(i*fJSi-5= _h:i£©T 

^vh©5^©i!ft£ft7t^i^>h£i&$rU E>rM© 
W si— K&Si&fcHI©* * K: < i t J: 0 »rt 

5„ 

[0 0 7 4] ffSS 5 0 4 J4P!«|C, f?T K^»5 1 
4*;J;tffi : ir>'*it5 l 6 t^i~^, ft7 F^Iti 

ft T K W *- K (fc ix.ll m 1 2 "Cti 2 7 0) 
iSiUtfT-feV^^^— K (fct;LiJ5, |12t'li2 7 
2) #JlM£ft5„ 

[0075] sept^ W m&i*. &wr h'y 

kt vy^^^mmi-^tcMz^ Tb'y* 
m,<DZhtmm & ft* itft(J& &ft s ftfcsfc© 

r^a^^^J tt, ElKSittli', fcSTK^y 
KS:*»rU S#l SftfcW K&8W>*fc*i 
*«cLr3s<rfctJ:0tt±rffcii»5. £fttt, tct 
T i"f «ik:»i-S^'f hKE#o»iB*4ra 



Sr#+5J:5tWS**vS. *©8L ^©HSS^tW 
tftib©W;i— K©#-«r?8»rU ffimWJ*- m 
[0 0 7 6 ] eg^-^i-M^-f-2>^ffl±«iliicofc 
fi^ft5r.i:^»* LV\ T KV^^fSgSftSif-a- 

£ftfd£«£-t>-ti:£:M© £ S SrJf-xSttRW^t ftS» 

*a»b*E«iff/?»«:IEtf-*-c: i J: 0 . 

Jc-v-^^SrigJD-t-Srt^Sfco. S^©# 

5 2 ocoiga Ufc^sv^ ft t J£*f tixfe v - t Srf*liE 
U, rfticj; ^5 $ bii. ^b^7^W:*»-?-/' 

<Di. i tmi¥<P. fcitfr k^t'b ^? s v^fj^* 

fcSfcfc-CfoSo *fc^rftb(±, fiB-g-^^^Srtea 

[0077] ±ii!]!©^^#TSrfflv^-c, wcr^rto 
*5 j; xm mm © ss»^ © sri^^ s± , ^vi— y * t » x 

^i^^^$ft-rv^5„ ±5toStwr kv^*W*s;b:, ^ 
tyri"fo7 Ku*ft3££ftftv^R#icp L-csiSfe 

LTttffl*ft#5. 

[0078] hi 4H, m&^ytf-^y fofiMW* 
iag©-0ij*^-r, ^ty^^-zne 0007*07 

?MH , 7^f^Tf 0 y^!)7W 6 0 2li«l: 
BBSS ft, ^(DMmma-i. 7KW/t^i6 0 
4, 7Vvr-yy°/7'^^^y|gi7L6 o 6 *j=tt/«ii^. h 
y^t^^y^y y^*6 o s^iae^ftSo rft?>© 

@J«w]lffl©)Sl t» t!4, ^ffiHS^^ff 5 fcfc©S»» 

K6 1 o^saisftSo 1 6 o o <nmmitmm-gg 
/■tyxmm, mite£tf-*b7-<¥y<f&m*fris 



jKI-te, groEfJfcD^s-i o%l^-g";£& writes 
[0 0 7 9] ;^y ^ev^-yu-JIWT^ h©— 8Ba s EI 

1 5t$e>i^»it^s^5„ Mii6 1 2 

*5 J;tffi®lf 6 1 3 ^ ^ y T W 6 0 2 ©-SB 

HfiTjiZtiZ. JilffiH, ?iJ-fe^^S6 l 4*5J:tJ9ijrK 

6 0 47^FM£ft5 0 6 0 6-Cil, ^IHflrtfcTVl-'T y 

(cia?ii$^s ms©^-7°^, sijf@»mi!i^T-6 0 8 

a, 6 0 8 btrf*££^5 0 frflffi (H^*-f) fcl^tS 

[0 0 8 0] T Kt^teJclMMiW 5 , ^*!'*v J ^ 

Tfc5) fc©i:ffii£-f5<t, T-ixDm&Zf-tt, £M± 
©try h&T KV**fi£U Ti'f^ytT'rKrtw 

tfci L W</H&> b W^/MC^ h n -7*1" 5 i t \z i 

^©Ifc^^atpii^-CtS^S^fo^, -fe 

[0081] KMfc^yxmm<\<DPim?j:mmmz, » 

ji^asfTfctfiSWfc, ^ ^ y co#tg£$!ai-3 r t t?fo 

i^^(omMMm(Dm^<D^mtm^t>^:x, m*<o 
mans. z.<Dffimzm^xi>M* : m&-rz>'r-yj\<* 

©£»©&5ffl«^©#&*«rlE]3lftU -tftlcfcijfla 
[0 0 8 2] / * y -/UgSii 



*y v-wr4^*ffi<t L-cffli^feitsr ttt^pr 
*:-m&v^ ^©wnrntssiftte^.* ht?Mit$n, 
Mantis ct/»s-e^s©-e^uv\ Sffisoii, # 
*L<(4v'-hW»©^Sri:5, ©rfrfS©* y -v- 

*m*» & wm * n» * . sfisotu-cftss *t# 5 w 

^iflft#y^HW©I)* Mi, ^Ti-PSi&iLft^ 

DuPontli^iblfrlRSnSKapton (R) ©<fc5ft^y 

5 k, ■#y^-—'rjv?./v7*i/ (pes) , Jt?yr^ 

y U-h (PAR) , General Electricity TfTflR£H 
SUltem (R) 7-(*A»i 54*!)^-rM ; K 
(PEI) , y if l^^t7^ I— h (PEN) , ajf 
!)ifl'>'fl'7^l'-h (PET) , DuPontftyrfr 
IR^tvSMylar (R) © J: 5 4# y **7Vi-:r * V 
— K DuPont|±7>brWS$ft5Teflon (R) ©£5ft# 
y X F77^nifl/y (PTFE) , General Eleo 
trictt*»?>T|TJS*tl*Lexan (R) ©.fc 3 #-# 
*-K #yifrffce'-/l' (PVC) , Oricatt^^mM 
SHSMelinex (R) Oi^rf!' x ^T/l'7'f/l'A 1 

T m ^ 5 fc *lc*P <b tiT V ftil©^ © J: 5 y 3i ^ r 

|i % J?^./J^0. 0 1mm~0. 05mm»J;5^ 7 

[0 0 8 3] ^!)7W 2 5tSWmux/d emu 
xt@lKg^3 0(± s 7 7 ^f yfS«5 0±lC^fi-# 
^-^S (MSM) 7*nHr^(iLfc^o-C^fi£^n# 
5„ MSMT'ot^CJ:!), ^©^(c^ft:^ (^JR 

HSrW-tS, ^«tt^SElES©2o©/^-=^^$ti 

JfM^HSo MSM^t- K*ffi0E&©M5ii±, fct 
K4\ TX-Y Addressable Electric Microswitch Array 
s and Sensor Matrices Employing Themj i:V^5 h 
/WSr^rftbK^flWO 9 9/3 9 3 9 4^©BJ!*H 
«(Cfg«$ti5„ ^-©^*ffl»©W^li, #RPJCJ;I3B^^ 

[0 0 8 4] *i?*.-/\sm'&<D¥m#miizfemts 
w»s*<o«*o*m**")« *©*^»i, ±a!©H 



5„ L*»U£**e>, /9^f?^»U:^0»*fcS 6 

3 0 o 0 c*-c»r&ar-coMa(cRx.5 r t * 

tt^g^fcS^ PENUJ;OTET0±5» 

mffi^mtemmmt, m 1 3 o~ 1 5 o-cwi^s 

5 ^.f£ W»ltlR}4, iittR § H 5 »K<£#1- 5 

-«fc, si 5ot:*»©ii*-e»asft 
nz>) ^mmmtK mhmLtzmmtm^-i-zxh^ 

[0 0 8 5] J^y^i?x.-Mzid\,^x¥-m-®-fBt.LX 
ttfflS^stfWmoHtt, »7^n^T=y (Cu 
Pc) K'ptbci 4, 9, 10- 

ffirof^ms-tt, PTCDA K!)U>-3, 4, 
9, 10-7 h7#/M^v-y yfi/TV'^ Yy-i 
K) , jSi^BTQBT [tr* (1, 2, 
✓-n) -p-Jf/t*^ (1, 3-v?^-/V) ] tfSfc 
5. £fc, JBf±, TPD (N, N' -^i=*-N, 
N' -tf* (3-^*7i=^) 1-1' ^7i^ 
-4, 4' -i/r?y) , (x-NPD (4, 4' - tT* 
[N— (1— -N-7x=*-7i/] If 7 
= — AO *34t/TPP (5, 10, 15, 20-TF7 
7x-^-2 1H, 2 3 H-?H/V7^ V) i4>?>t.^fiK$ 

[0086] H6ii, / Jcy^i>^-/um$<r>-U<D 

7 0ii*SW. *i*»S7 2, 7 4*>b46 2oO 
^SS»*f$7 0 t 7 6 t£Orat#E*tt5»0fT?{l, ^ 

nftznfflvtcnmz.tt^xfrft?)<Djz%z{zt£z,m& 

[0 0 8 7] **VTU-{\zm^X¥&ftmz.£-oXM 
&.&inZ?'(*-— hit, /^Vx.u/y hro^*- K 

(fct*.tf, 0 7CO6 6) *3<tOSt^-X (6 4) copEj 
K-Y vf-^v^tftffi^bi- Stir* 5 AT, t ^-^ 



«S*it»-W(±, (2 0 0 nm (2 0 0 0*^^ h 
n-A) ) Au/ (8 0nm (8 0 0ty^hP- 
A) ) CuPc/ (80nm (8 0 0t>^bc- 
A) ) PTCB/ (20nm (2 0 0 Jr^?* V n — 
A) ) BCP/ (3 6 0 nm ( 3 6 0 0 ;t h n - 

A) ) AgtfcS. fcfcU CuPcliS7^D-y7 = 
PTCB (4 3, 4, 9, F 

tf^-^yy^f 5 yy~^xh bc 

[0 0 8 8] iXmt LT, ^!)7KB rrv^fca 
fc»*»**u»5. + fci:;ttf, K-7°K (fcix.ll p 

+ -n- i Sfc(±n + -p- i ) TtWr^VDsV 

5&flfittt, fcirx.ll P.G.Leoomber«PtJ;5 TThe Sw 
itching Mechanism in Amorphous Silicon JunctionsJ 
(Journal of Non-Crystalline Solids 77&78 
(1985) p 

p 1373-1382) fc4t>* TNon-volatile Amorphous Semico 
nductor Memory Device Utilizing a Forming Voltag 
el &^5*-f h^*S#fr«4, 6 8 4, 9 7 2^- 

ft*. 

[0 0 8 9] ^J7l"f 2 5*54t)*mu xtH]SS3 0 £ 

tfo I/0«U1 W2 5, 3 0©fcft|Cffll^Jl5« 
0(4, fctiiir Kv^»jey-K*J:UHrv^||lfc* 

*5V^-c, <@*»J1© I /o8fttf>5 *>roilK$ttfc I /o 
tU7M ^ffi^iJirr K U'^iSSTt 5 4 5 (c-t-Sfcfc 

&iro-fe y^.»(4, y * y *i?a.-;HE^a»e>sij-* 

U*fci4*iA^^#54 5t1-5o 

[0090] Sfig^^jfejgffi-en, ^ * y 



© i /omm^mma, * * y ^a-z^n y *hsj* 

f4:©ffljS^ffM-t"Sli»3lyv i ^-*3V^T^T^tlS <J rft 

ft, Jfoaj/jJtjsv^i/ollirofWJSrBau *ft 
t SStti- 5 ffi JK*# * iSffl - t* 5 i 1 1 J: 9 S 
5 0 ^©T'p-fexti, ^^y^v?^-^^©l«a^ir 

£ft5„ 

[0091] mmifyv^x 

^*H^a-^©«-fli, ffi^7 h»S©llfLlrfiEil 

it 7" a ir * as ipjffl -c # 5 J; 5 (r* 5. 

[0 0 9 2] SkT\zm\£tiS=-*tfx#t.Ul) ? 
7 t Pftfft 6 7 * -7tm&.m tt , **, sK 7 n -f K 

(R) tfcV^TB^rcO/Nnyvft;^-^©^^^^ 
A fc»K:M»iSftfc. SSA** 

-tffcfe, J&*L*S, jg:37 KOB-^y-D-^Bt^ 

t^*5V^-C7 , 5X^yi> 7^7'_htC-y-7*5; ^Byf^Xro 

y/!f7,7JPX7 P P-fer7©— W2, TDirected Energy Assi 
sted in Vacuo Micro Embossing] $ ■< h/W©* 

B^fFfge, 0 0 7, 8 8 8#t|BiicF^T*5 9, ■£© 

t, t£*©y y^7 7^7 , n-fe^srfflv^-ct j:v>as, 

co J; 5 t£ 7° n ir 7. © ^b#,^, -eft t 'J> $ v Xtgyj 

[0 0 9 3] aL'stfx/V 7 h^-77n-trx(i, gTlc 
#1183 ft* Hi 7~H2 3»c*3V^S|!ife^*ix*. 
^©T^-fer^ii, i 0/zmiP?Sj£l;:/h£frff^£^1- 

57'7^f^^7'7 00 (01 7) A^^^5„ 
Z<D7°u±x<DM:®<D7.7 -y7°l^ ^nyf-fXOffl 

©^VtffT^PXfi, CD-ROM«tH(5KJf?7°nir7©7c 
J6 co-r 7 7 - fctf^-f 5 fc ft \Z ffl V ^ b ft 5 7 P "fe 7 t Si 

fa©^*©it;#fiiiigy y^77-f/nt^&iLT, =t 

©SS±fc«« & !f£ $ ftfc p ~MZ X o T»T $ ft 
5„ 117B, ^>-/KxioX^ftfcff (D7°7^y 
fi7 0 0 ©-£B£^ LT*J 9 , iV#*flQX3ftf:«* 
ft 7 0 2AS7j*3ft3„ £tg±(Ci>*'7*PX^ftfc/^ 

^0S§© 1 o«##:Htcmi-5 0 
[0 0 9 4] ?x^7 0 0ii, «, 7.;<y9Vy?\ 

m.tm%%f%m^xmfa ott^rf, &s) wno4 



#^7JPX^ftfcW (7 0 2) Hi 8 

fi, *©*ffi«:«5i»fl£="-7V> , ;5' , 7 0 4Sr, ^>"*' 
*jtini3ft;fc8M* 7 0 2 rtK*g« L/cfl© ^^7 0 0 

v^Sft, ^ytf'*;2jnx3ft7e:«ff ©fl] 

HAS, ?xy©SBfcWft*ffiJ:9^ = -^-f ^ 

7©fcfetm^-efos 0 

[0095] y 7 h3f-77sx s/ 7"T*tt, iiJI'tttt^iJ 
(H^-f) & = -v l ^y^3ftfcB2©7 p 7*^s'? 
7-f A-A 7 0 6 AS, $lffl!7iy7 0 0O3-T^y^ 
Sftfc&ffifcStt-fa. »ZC7^WIJ, a-TVi" 
^AS^y*'7iPXSftfc«*7 0 2l*3KA l 5&A/fcl§gf 
«rr*< , ^-C©»B»fl-*JV^t=>— T4V>fl 0 4tftf 
^©tf, ^2©7-f^A(i, [!l9!^£ft5J: 
5JcSW«ISft, *>'jK^*BX*ftfctH«l*!{cA9^fc* 
'M7 0 8 »V^, ^l©S«7)^^"X^>-^7 0 
4fcM»*+6. C©7°p-tr7i±2o©SH(-fe#i-5o 

*if«$ftfc7^/v-A 7 0 0©SBt®i*±9 3iv^t 

5. JB2 0B8H, IfBtfls-f-f rc>-^7 

flOl£ftfcttM*©fflS±T?te+#»-* < , tft»- i 9 > 
*V*-^,*nX§ftfc[H]a5 7 0 2A^=-7 : -^y^i^7 
0 8£3|o5g9trJl-©T*l±ft<, iftb©^RtS^#lft5 

[0 0 9 6] r©B#,&-e, 7'7^^y^S«tC#jt$ft 
fc 2 o©f Uffl bT^I*/^ v /Sf^.»fH4*K*s#& 
-f£c 02OU, ^vjj?^Apx$ftfcS^g7 o o±ir y 

7 h^7mica^ft5^^-=X^$ftfc^-7 1 ^>'^ 

708 &^-fo :ti/#*toi3ftfciiMBa»e>»'<*-= 

y^§tifcf»7 0 8Sr, 7°7^.f-s'^£^6.^W$ 
v^srtA5-e#5 0 r©egii^©y 7 h^-7©^i© 

y/lt mVJj<7.»DX§ftfc««7 o owSIl:, 

77^f^fffl«fft3-7^y^7 i o^iiffl-rs 

ZkX'hZ, r©Xxy7°©,1£*:AS|l 2 1 (C^$ft5„ 
iOXTym X^^7 p 7^^y^W»7 1 OAS 

V^Sftfc*W*£«ft&*, ?SoTV>§/^- 

^y^"$ft/c»f*:7 0 8<Dmm^1ti%MlzttMirZ. H 
2 2t^Sft5J;5t, 7°7 7.^y^l7 1 OAS, 
*X7)0X^ftfcS^7 0 OA^PIftl^ftStf , ^r©ii 
7 1 OAS, itlk t h\^f-=-V^^fhtzm»7 0 8 
^r5lo^S5 D 02 3i±, ^©^SA^^tHLTV^S^'^ 

*7 , 9^f-s'^3£R7 1 0Sr*-t- o 
[0 0 9 7] ^^©aiVTlf^/y 7 h^-77n-fe7§rffl 

i^-c, * y *v 5 =.-^i©fcfc(- 2^>mm<omw 

Ji (22) tt, 2o©^f*lF E Slt^3i^l*St?r.i:lc 



-< K8£-*5 4T/t a.— X«ffiSr«tt"r 5 fc » ©«» 

$tt#5o %<DZ. f )t£-?V±*tf, H2 4, 0 2 5*5J; 
T/H 2 6 C«KlfOT^Jl?i, 
[0 0 9 8] 0 2 4X14, iy^/!l7 K^-7^n-tr 
*£ffl^TBy*icm&£tX#5 2 0©gl|l (sub-laye 
r) 8 0 2*5iV8 0 4^StlS. g'Jl 8 0 2 14, P< 

y ®S8©fcft©^#:l© 5 -f=>© 1 -oSrJfM-fS iiK 
46 , S«8 0 6 ±fcJB& £ Hfcfi 1 ©#{$«?IJ 8 0 8 
Sr-^tfo fcijttf, 3$#fa?«8 0 8(1, tttt^y K*3«fc 

k mts a tffrt? v * #t *£tf - t a« x # 5 . si)® s 

0 4(4, 1S8 1 0±liJgj*S^fc»2©g»{*:E?l|8 1 
[0 0 9 9) 11 (0M1 8 0 2 ©g}£ 8 0 6 ±©H 1 © 

ta-xaffisr^-rsfeftro^frji (8 14) im 

2 5t^$tt5 0 itx(4, ©WfcSa?iJi:¥iWi© 
>tfflt»K»*MWS,S^?fMi-6o ^©S, 8 2 ©81 
18 0 44^ %2<Dmfc;<?~yl)^m{*m<n<liL<Dmb 
mmirZ>£ 5fc, Jffi£ftfc^ftl©±«;:EteLX 

iaa^n^o »i&4:tf*2©8]i©mffi*gft:f4, 
cwox (fctA.ti, a^br) sag^n, ±»«j; 

5<c3£^S6^&ill5J*1-5. ®S§fifit}4:£:X, 38&^>f:* 
SXf4&V\, m(Cil9, 0 2 6 CO 8 2 OIC^^tc 

©^©45ftlrt\ WTfclftiJiSftS J: 5 
[0100] 4^ffl»»©M^©jI^fcJ££X, 

«, mmm<ommt Lxmm-t z^mmmzm^x, 
^ t ffixiz &'h$ ftft^mco^mmtw™ £ ttx 

#fc„ ftlt L-t, 

£-£*tX<bJ;v\ 
[0101] mT(-ii< ^^ey ^3.-/i41^i:x©tfe 
BJl^b, J;^^ta#^H5J:5t-, SS*^y K (fc 
iill 15©42) (4, /Vrt©JlfB© 

mst % £■ t» s A # a 4 5 a fc * fcx 

T.£iMtim\ct3^xmftm (7 0 8) \cyyh*yy 
4>v& (7 0 6) «rW-*+Sit<c<f^**ix»S, * 



X, *<0J:5*:fflHvSSrllIifi-f5fc»»-s Ktt 
-a©SiLfci* (lo©!gf$Ji±(ifo5) *^ffM 

[0 10 2] ^U^zL-A'KftsT'n-fc* 
^*!)*^a^2 0«S*l ;><^y ©#-it©l£r, 

ex. ^©IMi4, *iffi©Ktgi-;£$c©^ n.x/<-JI£r 
*|f»-t-5r.i:}ci:i9^^n#a^ £fc(4^;h,g#;© 
*l*^±£*Hmiif££ft53£f£Lfcl (±i£©JI 
©4 5« SraH-f-aci:CJ:DllfTS^#5. Thomso 
n-CSFimm^tltc^mm^5, 6 4 0, 7 6 0f 

Irvine Sensors Corporation (Costa Mesa, Californi 
a) ^fcfcltflfcSft-CfelK *©:/n-fc;*©*«H:, fc 
#BMMT#5, 4 2 4, 9 2 0f, 15, 70 
1, 2 3 3tte£yf 5, 9 5 3, 5 8 8 ^mm&tl 
5. SfcMfcitfBfcttflftt:. 3D Plus (Bug, Fran 

ce) frbtmmztiz. 

[0103] H 2 7 14, ±$©4 5 &*M£©1 22*> 

b , *» w o-3WDP« u fc * o r ^ * y * fa - 

2 0 SrfflPfiK-t" 5fcfe©7°n-fe^. 4 0 0 ©— J^te^r- y 
7°lr^i- 0 7°o-t^4 0 0(4, /7^fy?Sli4 0 6 

o 4*^tf, mm&hfrmit®'i%m4 o 2*^^*6-^ 

5o Sfc> 14 0 2(4, 0814 0 4 ©ATlfe it/ffl^/ 
- KA>f>, ^^mit^i-iag^^fc^t^y K4 1 
O^TS^atBSS^y- K4 0 8 t^-T5 0 14 0 2 
(4^fet, S«4 0 6 4rKiiL.TJI?)5Sc$H5fiLg-g-t5'ti: 
7^-f-f4 1 2 >b-aip„ 14 0 214, ^^y^v 1 ^- 

Mzmm-t 5ri:^#3ii-i-5fcfei'ita$^sii^ s 

[0 10 4] 7"DtX4 0 0 <D&,<DW>mxn, W^^M 
4 0 ZtiK itm&t>1tT 4 1 2&iioTMtJ«5 
fiS^tny K4 2 2&J1V^T, SV>fc&«-g-i3*$ 
ti-CSV^co±ffi(C|IS^^, 14 2 0©*? y^^JfM 

$^?>„ x^y^4 2 0(4, ^r*spi:rei#(-ia?iJ$ti 
fc*»tf?PI-roJf4 0 2*»?>/ < c5c:t-iS-Cf S. fci^ 

(4*, ^5 0ftSt'«l^ffl^T^^y? 4 2 0&JfM"C 
#5, ^©*?-.y?c9lt4, auK^-v'tfflgW^fefflV^ 
TSV ^ I'ifflU £ *k -ttt ?> ©fitt-g-feii: ^ ttfcia^iJXl 

[0 10 5] S*t^©Sg*fc(4fe©ii^^«l»f^ASrffl 
^T, Eli- 4 3 2X^$ft5i^tF^o-C^|!*34TJ 5 'IIlffi 
i!/p^4 3 0A»P>9J9f*n5. BO^y^4 20 
©±fflll±(ci^$ti5J;5i-, 7 0 n-7^ 4 3 0z5S-fflilf$ 
ttSS(4, m%k'<-y K4 1 0©i»&iio-rM^, ^fti- 



■fZ„ ®mmWM<nv*v v?i>*4 4 oxm^fixid'o, 

&mfrb<D&M'*y K4 i onmm^tzi&m^zti 

[0106] -gJW £nfc7'a y?4 4 0lt = ytr^/ 
T>V%=- r> A#^CO <fc 0 4ilttiItlT'6o £ $ 

Si4, feo#Mii§JISf$ttfc7-~n y? 4 4 0©ftl]Bt-*3 

^rstH$^fc^tt^°y K4 i oroS^tSSMt 
lifcfeSfrSo A«*o#ro»*3«3SB»4 6 2(4, ^co-T" 

mx;< 9 v ^ £ n# s o sfe/S; ufc * * y * » - a- 

2 0*4 6 0t*^ti3!) 1 j?§l9©&Ji*otg|5#4 
6 2©fl-®as, 0i©^y^-7a;-^feJ;t/SiWtHlS§ 
1 4 co J: ^ft^gRHKi^^^-^-^fcfc^ 

[0 10 7] ^<o^©/£fflff2fi(::*3^-c, #?«&IOfe 

JgfitOj<-€-y -^fAICioT, 820Mb / s ©Ssj% 

«g< (~10m) **y*s>»- 
Att£8©££/<*y*a»&ft5fc», ¥—9?- Kit 

£*vC^5„ S'J©tt?Stf, ffl^oSS^^E-yJlSr^ 
U JfSfcS Zfy hK±C0t'y h.^tt^-U-fr.t-Cfo 

i£I?*1-5i§-g\ ^y^a.-/^** h*-Kt 
©IWK&gi $tiSBa»oiBc)JSfe4 !3 t#+#-C, fill 

tt © & s -f y ? - 7 x - t, % % st x # t£ v ^-g- ifi h z> „ 

Z<niMi-c>, ^ J &y*^3.-/m, v><o^©$ffl*5<fclF 

-t-ftt-mtf, /^v^'J^-Mzmmm^^^^^t 
as-c#sas, b*s*trfc», tzto^tirfu 

[0 10 8] ^ttftft** 

*9MMTCR9i Six* -y^-Mi, ?*?9fl,%* 



/V-t/l'3-#' (fctxfiMP 3/k- 1) . 
yt^f-^^r^^vh (pda) , #ft*fg^© 
J: 7--^tB'itS*Sr^i:-t-S^-^7Vw»lc 

5 0 ^ro^^y-yxrAil ^©£5 

Lfc4>ot, Tc^itOlfi'lt^g (fctxJ4\ 10 0MB 

3^Wft«#x-*fEtt£lSfflW£=** b (fctx 
tf, tt5 ka*j«) -effittS^s. 
[0109] x-^iEttsmB, s^wfe-tims 

5„ #<OJitt«SSn-cm-»^ ; &y ; e^^-^S:^ 
yS/» (R) *-Krtfc«*-?*«) . ^H-^- 

Sfc(±flSft:©3-7 i i' v^Snfc&JRwJ: 
7U*->7/i<&fo±imf&£h : bo «©*M 

T\ Sffi^it7 p n-fe^trfflv>5i t&Bjffiti-5 0 
® ± C?fM & Hfc @ S§ tt , /■ ■=& y T v -f J; 

[0 110] &«^^a-;Hlt -ttiWrollc 

M^I^-irPiM > h«Sjx5. ^#:Jitf, 
7" 7 ^ ^ y ^ ft ^ t ii-g-i" 5 J: ? t- 16S*ag * ^Itg 
L, *^ft)itf, m7r^9=^fitt5:i 
*T?t, *fctt 1 o^±w*«^S|fl£fl-^!i»e>*fi!E$^ 

#s»itg^n, t a-xi p^ >- h i y^r k 
iJLfc-rr. ^yrw 

t, iiS^t- Kni?y?7 KV^^@Kt©1S 

[0111] ^t'jt^Utt, fSR^-e, Sfi^^a 

tf^m*ffi*fUffl UT, Jf±lc0E&&Migi-5^t, p 



<D ¥4 *-Kd^/^|:J:oT, 1 o©SS-t(' ^ * y 
•fe^^ffiffl-f^r t^Bitg[c*5 0 ^omig~rofl.SB& 

■f 5 ^Sl® fttltSS & fflfcft L, , s< 9 - - > 9-t a r i: t J: 
[0 112] ^y^^-^ro^litilX^tiST 

n&b7 ffittr Y^7-^m.^w.^\m.-t^(D 

[oii3] ^>'^-7 3 :-^*3j;WJ»iafSe, 
y*i^-/i^k£ilu ttitf, ^o*amiS» 

^^E-y ; ev : a.-/Kii0x.?3ti2i'<&r Kv* it St ft 
£j&-f 5fc*©r Ku*«3£ll]&i:, teS^fi/t^-d? 

[0 114] /i^y^a-M^ro-r—^lEtftglgfi, 

^ > ? - y - x id x. m mm^<b ftm. lx ^ z> <o 

X\ pt*y*i?3.-/H4, JErH^BEtS^S^SLfctt 
iMffiiUJSg-e&J© * y ^ -/Hrffi v> 5 c k ft X-% 

*\cx<>xmmishfo"<ox'i£m#smmfc-rzz.ktfX' 

t^j 5 r k k £ <o mm * its r t * , znt 
«t<j, ^*y ^fAtty^- h-eotfettl (tyvv 



40 tM^fr^-fs m<9~-<DM®i*&irZZkfrX'% 
5J:5t*9, Sfc^^CM^^/^y^v^- 

[0115] 75rA^ y tJtUE-rats ffiiftgii 

im&(0**V ^^Att, fg^K J^A^ftfffi 

t^-yxfAli, '&%(fi>3m~-k-rz>y j ^MzJfc^-t 
-5 t> © £ x v» * tc*t L T S ^-T 6 „ ^ « W*3 ± 
OSMit^^ Ml, ^^y^^^-z^tl^p^ir Ltglt 

1t^S(c:J;o-c, +^^^y h*7*- A 

*^©^*Dv'^fAt77-7V'a^*y tit 

[oii6] *&w<DtLmtemw&m\z.m-r2>-k : &<nM 
mtet&wn, mte5Wiv<»ftMzm$i&tLX# , o , wtm 

PCMCIA, X-7-h^f-f7 (R) , SD, MMC 

tfcBa^n???^ (r) nmtmmwmj 

K!C*3^TfflV>6fcfec0^ffiUT3Ifg^7<*y ;: e 

^-V-Y/vfW rvr>y7,V> V (PDA) ^<DVV$ 
4 J»7°u>fyT7»jV (OTP) ^^ry £iHfrf-5«§it- 

fta»©**y **i-«»glt*5v^Ji^t:StL»5„ ft 

^trbt, WWEItett, ^^y^i>^-/WN°-y/r->? 
4Jt^IS„ ^^tt, ft (*3±^JtiS5Wi*5« 

ft) ^*y *i?=L-/i>timwLiih, famm^xvit-k 



[0117] *fcpj*y*^a-/Ko»jtfc, 

5„ Sfc, IBlCiotli, io©g&±£#&© 
[3 SSI fr$ f ±(f TKiii- 3 i t t fo 5= 

[0118] ^ilrojgiu, 1#ffff*©$5Hi-J:o-c 
$5t£ft£ J; 9 ft#$S$©^ia^&&Jlft-t-3 d t te< , 

[0 119] ^T£*3^TI4, *?g^©«*©fiif£g# 

1. ft*f««w*4 (50) ±^}gj*s*bftsjjsy*yr 
u-f (25) ^bfts^-^eitaB (22) -efcoT, n 

BSEJ«y*!JTW^ '>*<tfcioro^«:S (7 
2) fcStrKttJl (75) |rj;oT»«Six*ffl*5J:tf 
» 2 <D|a©*Wr»ll (502, 504) fJIEIESJl 

ri\ )WBEJBi*sJ;u«iWfB*2 0iia*>e>©m*«>#SCjfitfc 
*5V^T^|§'I4^^ Pi^v h (26) SrJgfiKU, #;< 
^y^i^yf^s, ffiR^^yaiu^^hSr^U-tFJfS 

(66) Sr^tf, 5*-*ffittSi*. 

2. fflffiR«#a«a s #y (son t?*»6, ± 

5 , ±ffl 2 ^IEUccOx- * 

4. tuEisBfrg^, tK'JW? K, *!)i-t;m^ 

(pes) , jKyr^yw-h (par) , *?y 

3i— r/W 5 K (PE I ) , *!ixfvyf7?i/- h 
(PEN) , -ffs^^vy'rvy^v- \ (PET) , 

(PTFE) , *"P*-*^M3±WHHklf 
=/U (PVC) ^f 5 5iW.$tt5WT"fe5, ±IE2li|E 

5. mwmm, t<n±.\mmwm^<D^~7-^-y^^ 

^ir 5M7^ /VA^fjjfeS, ±IE l tiEfiw-r - * Sfi 

6 . fflEE1tJia>'>fc< i 1 1 oro^ig&JI^, 
«#tma> e>78& s *x* , ±ta i weft©?*- * tafiie 



Ho 

7. Mflefftt^fttTO;}*, II^pv-T-V (CuP 
c) , PTBCI H!)l/y-3, 4, 9, 10-7h 

9**#*s/y ^-a-^y^^y-*) , p 

TCDA 4, 9, 10-T-b?^^*' 

=5rv"J ^v^T^ K?-f K) , BTQBT [t?X 
(1, 2, 5-f-T'JT-/-M -p-^W (1, 

3- v^7|--A-) ] , TPD (N, N' -^71=^- 
N, N' -tT* (3-^*7^^) 1-1' If 7s 

=l)v-a, 4' -^r;y) , h-npd (4, 4' - 
tr* [n- (i-t7f;v) -N-7i=/v-r;;] 

fc'^i-yv-) j3i0TPP (5, 10, 15, 20-7 
|-77i=/I'-2 1H 1 2 3H-#/V7^ y) /^feiltR 

8. ftflEfBlilf ©iuiE'>ft< tt> lo©*iffii\ T 

9. ifls»i*ij:t«& 2 r ww««(c*g-a- 

£ix5T Kl^lf-^EJUg (30) ftfifST K 

i-;Mfi-§is]&£/j\ HuiEm i *3 =t o«m 2 c^ihatoflii^^-tn 
€*ir Ki/x|g^-r5fci6©»i*3J;VM2©m©A7a 
ft (510, 514) ±Eli^E«©T-*!ES=g 
Mo 

10. meai i *s j:tf«s 2 toiaroA^ii***, 

(152, 154) ^ut, iwnE*i*JJ:a { K2 
©ffi©* * y r n'Wfiw 9 ^©^^HiitR^^rts 

1 1 . mzn 1 *j J:t>y*rtttHiria^ 2 ©*a©^ * y r 

U"i"aS^:^€^©^V^-- Klgfe (272) Sr#i"5 
^£<HloBr^t^ (274) ££<bi--a 

12. mmmmzum2<D'&o/^ yr^tw, 

tfriam 1 *j ia'HufBil 2 ©a©A7j«^ -t^-e^aina 
« 2 & j; tffittKK 1 ©*!©« tmcmmcifmzh 

5, ±E1 OlcE*©x"^iatIg®o 

13. mmmi&zx?%2<Dm.(OAfimiK mmmmm 
tiot&l^5, tf]fa^i*3J;i>'m'2©ffi©^^ v 

©ATlSt mffi t ©Kwil^^n/'c^'f K^/jS, 
*©S^Cic:fo5BlilBE'ttJi(-J;oTffM^ti,5, ±15 1 

14. HfiE^i*5J;u ? ^2©a©^^!Jru'fmfe-^ 
^■S*bfc«R^ hy-it'y^m (608) 

tf, ±E9(cE«©x-^E««So 

15. mmmw* ey^m^tk #eta^^^^ 

h (606) Sr^UTfeg-*^ ^oiltRW^m-iS^ F7 

4- fU (608a, 608b) IC^U-T'Sr/S LT t i>\Z.m-&£ 
^mMn&^ts, ±El 4lc:K*©T f -^E«3S 
Bo 



1 6 . mmm 1 & & t>v * ntsi 2 ©,m© y * y r 

U-CIUS^m— ©^^-K«^ (274) Sr*i-S 

it locDx— ^-fe^ii (272) £r£ib!'-a 
tr, ±tai 5(clBift©x-?8HtlgKo 

17. (20) -efco-c, ±12 1 tffaic 

v^-Ag (22) /&>f>&5, ^i^a— /i/„ 

1 8. ^y*v^--^ (20) T-fcot, ±iei itaa 

(22) 5, 
19. ^ey^e^a—zl' (20) T-feoT, ±1E 1 6 tlE 

^.3.— A-Jf (22) *> ^ij^-^-*, 

2 0. husS^v^-A-JI^, tttii^T^ny^ 
(460) v 5 ^.-A-Jf © ftfjffim lfe £t>*fl 
2 ©,ffl©A7Jfi, ffl!E'>ft <H1 o©-try*i»:Jo .fcT/ 

Zfuyif (D'Ptt <thl OC0^-ffi±(CSMW^^ (46 
2) tfS&W-P)*),*), -L1E1 9(il5«j©^^-y 

2i. mz&ik<o*v*-»mc>*ti?tofrt>aMfoi- 

JllfcSMJSSitS, ±E2 0i:Eto^*!) f e^»-/i' 1 

2 2. J*L-/<y*— ^ (460) ft Wft**ixfc*ft0»l 

^e-yiass (22) &ffl*.5^y*i^-;v (20) -cfeo 
-c, #^<*y nig|*s s *ii©^¥^f*MS (50) ±t» 
ft £ ih.fc'FWSttS"^ turw (25) <£ XFT V v 
x«^-0sg (30) a^&s^y^v^-A. 
2 3 . stris^ * y 0E&*s, '>£ < 1 1 1 oc^ifffl 

*M (72, 74) Sr^trlEISl (75) \zH^X»mHii 

•5, Il*J±0 ! i2»I (70, 76) ©fiiSSKA^ 
flM^ftS, ±122 2(cE*<73^^y^v ? ^-^„ 

2 4. im&**vm&<o**y r ^yxv 
(26) ©vby?^ (25) ji^/iti, &^y^ 

©S *> b ro*fl£i»K©a5» i , *n 5> ©RtH- fe 3 mlSsa 
1f.]l©-?15<!:^lita^^-a:Sr ilcj; DJF^^HS, ± 

13 2 3 (cfaft© ^ ^ y =L—>v„ 

25. BUiB^^^y^u-^^h^, friary v 

*fc«B i %■< y f-^y^tl t ©!$-?$) "9 bixs r 

>-f-^>^.^«|-efe5Pgi9 , fifrlElEltif ftl-fl^fe 
SJifc^rf— K«# (66) «r*tf, ±ffi 2 4 icfEiE© 

2 6. ittiB&^y 0&©T Kl^^H-f-SSS^, 



Sftfc^^-KEIfc (152, 154) &^tf, ±ffi2 5(C 

laic© ^ * y ■=& v 5 ^. — a„ 

2 7. Wia^^ey ^'y^--/^^.(D^r"ya.-jvm-h>b 

*>©'>&< itiot^ri-s, ±fS2 6irfE*«7<^y 

2 8. Sflf2^v 5 --^il^tttaJl^nT7*n->^ 
(460) fcj&fcU itfjfE^y01g©«ft«&i©*lls: 
tggcSrfi 1 5 fcfcfc, Sfjisy p -y 7 ©'>& <ttl o©^ 
(462) tfKtt&ixS* ±IH2 7fCffi 

2 9. »©*v^-AJi©jiulET KU*«^HIS&~-© 

±E 2 8 lcE4fe© ^ * y * = - 

3 0. ^y^TAT'fcot; ±IE2 8{CjB*feStl* 

(20) t, sw-^agig (2) 
do) fcA»e>fr!i, tfjta-f y^-^a-^*- K*5, iu 

tmaiL,©fc»©#Jffliiiii» (14) t, #na^*y*i>3. 
0ss i fitfiey * y 0$ t SrtisssBii- 5 J; 5 M-a- s n 

fc^^!)*i?^Hy?-7 a:-^ (16) i^-^tf, 

3 1. f^f-^^^P^fAtfcoT, f.-© 
/<s/*— i> (460) rtlcfl5fi!lS^**j»ro5F*3BttS:* 
^!)7W (25) ^^-f? ) y*y*v ! =.-/L' (20) 

t. a^-^iBfflBB (2) t<D^s.mm<otab\cm 

^Lfc^y^-7x-7*- K (10) fife 

t57 KV*ffi5£, *iA^feJ;t>'lrefflb©fcJ6©»0 
IS (14) t, iJfE^^y ^^a— ^SriR^L, iO^offrfe 

^-Lfc^^ey 'ej'a-^y^yj-? (16) i^-a 

[0 1 2 0] 

[3SWro3Si*] *«M»-J:!3, 9#ixM 

[Hi] ^^©-^Jte^ffiicjcST-r H7>7^^!j 

Wfi©7tJ ytmX'hZ, 
[@23 7^ M7yx^*y->^rA©^ ; ty ; tv ! a- 

»«^7c y^H-C-feSo 
[13] *^©-^liff^J- Lfc^otffififc^^S 7 

[04] *»Wro-Hifi^«HcJ:5 7i' 
v? a -Art ©JI ©ffiStiMiPH t? fc 6 „ 
[115] ^^y^^^-Alrll^TSfitiro/^y^v 5 



[0 6] »rffiX-Xti»o-cafc, 05©^*!)*^ 

m 7 ] *mM(DmMftm<Dmm,\mLtz3:&* * y 31 
[19] 7-f Fyyx^y r wo^y^u-yvh 

[011] am^^©^V Kn i?y ? r YVXffiL 

®mmmmmfoi^$ftz> : £&* ^urw £^1-0 

[Hi 2] ^!)rw-f»fci!)ffl, a^i^^ro^'i'^- 
K n v? y ? ^f^V y * 7,/=f-?iVf? Vyt* (m 

ux/demux) #J:tJ«* J^y^H»©*tltt»fcE 

Sg0T?fc5„ 

[013] sutDt^K, js&wcBBjg-j-ar 

[014] ^*y*5?*-A'JlofBWHkUfc^Bs'^« 
[Eli 5] ^^yrwfl-WiutrK^tiS/t 
[016] ^Wro-Stirai^fc^Tffl^afcfcw* 
[017] h^-ymmi / fy"v± 
[hi s] tfij^w^^^^/y 7 hst-^sja^T-ci-fe 



[019] WFWft^tf^/y 7 ht7lW7'Dt 
[02 0] M?«4i>t^/!J 7 ht7ig(^/nt 
[02 1] W^^3c>#x/y 7 b*7mmtf7°vt 

[022] ffii^fltj^i'^/y y hj-ymmif-yv-t 

^©m*^1-0T'feS„ 
[0 2 3] «/f^*>-*V!)7 bsf-yJltim/nlr 

[02 4] ^^y|fl]S§i'Jiiffl^irT7Dir^comSrti 

B&Wi-^-t-0-efc5„ 

[02 5] ^y HSSgiJia^ST-T-n-fe^Oim^W 
B§-ft)lr^-t0T'fe5 o 

[02 6] ^y iHisgiiiia^iL-c^P-fexw^^ffi 
[02 7] ^^y^^^-^Mft^n-fe^cost^r-fe 

So 

2 f^&aan 
10 ^ * y * — k 

14 4>?~-7^-*&&-a®mw& 

16 W^-7x^ 

20 pt*y*v?a— /V 

22 ^Ut-^-^i 

25 ^^1)7^ 

26 ^jfnn^^y^^b 

30 mux 
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